Expression, purification, and characterization of the recombinant calcium-binding equine lysozyme secreted by the filamentous fungus Aspergillus niger: comparisons with the production of hen and human lysozymes.
Equine lysozyme (EqL) has been expressed from a synthetic gene and secreted from a heterologous host, the filamentous fungus Aspergillus niger. By including 100 mM Ca2+ in the growth medium, secreted yields of more than 50 mg/liter could be achieved using polyvinylpyrrolidone (PVP) complete medium. In a soya medium yields of up to 150 mg/liter were achieved. The production of recombinant human lysozyme (HuL) from A. niger with yields of over 40 mg/liter was also achieved using PVP medium. Addition of Ca2+ to the growth medium reduced the yield of both HuL and hen egg white lysozyme (HEWL). Sequence differences between the three lysozymes, EqL, HuL, and HEWL, resulted in different susceptibilities to cleavage by A. niger proteases. An improved procedure for the purification of EqL and HuL from A. niger allowed separation of the proteins from pigments produced by the fungus. Detailed spectroscopic analysis, including 2D 1H NMR, for recombinant EqL and recombinant HuL confirm that both proteins possess their native structure and are purified to homogeneity.